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(54) REVERSIBLE MULTICOLOR RECORDING MEDIUM AND RECORDING 
METHOD USING THE SAME 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reversible multicolor thermosensitive 
recording medium, which has a clear contrast with no color fogging and no color 



degradation develops even after repeated recording and erasion. 
SOLUTION; Recording layers 11-13, each of which includes one of a plurality of 
the reversible thermosensitive color developing compositions having developing 
color tones different from one another, are separatingly and laminatingly formed 
to the planar direction of a supporting board 1 under the condition that a plurality 
of the reversible thermosensitive color developing compositions each includes a 
photothermally converting material generating heat through the absorption of 
infrared radiation in wavelength ranges different from one another. The layer 
formed the nearest to the supporting board 1 has the longest absorption peak 
wavelength among those of the photothermally converting materials included in 
the recording layers 11-13. The shorter the absorption peak wavelength 
becomes, the nearer the recording layer lies to the surface layer. 
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CLAIMS 



[Claim(s)J 
[Claim 1] 

it dissociates and comes [ laminating ] to form the recording layer which contains 
two or more reversibility sensible-heat color-enhancing constituents with which 
coloring color tones differ in the direction of a field of a support substrate, 
respectively, 

Two or more above-mentioned reversibility sensible-heat color-enhancing 
constituents contain optical-thermal-conversion ingredient which absorbs the 
infrared radiation of a wavelength region different, respectively, and generates 
heat, 

the layer in which the absorption peak wavelength of optical - thermal-conversion 
ingredient contained in the above-mentioned recording layer is formed most near 
the above-mentioned support substrate - most ~~ a long wave ~ the reversibility 
multicolor record medium which is merit and is characterized by the thing which 
go to a surface in order of a laminating, and which it is alike, and it follows and is 
become short wavelength. 
[Claim 2] 

The reversibility multicolor record medium according to claim 1 with which at 
least one of the above-mentioned optical-thermal-conversion ingredients is 
characterized by being cyanine dye or phthalocyanine system coloring matter. 
[Claim 3] 

The reversibility multicolor record medium according to claim 1 characterized by 
carrying out laminating formation of two or more above-mentioned recording 
layers through a thermal break in the direction of a field of the above-mentioned 
support substrate, respectively. 



[Claim 4] 

The reversibility multicolor record medium according to claim 1 or 2 characterized 
by forming the protective layer in the outermost surface. 
[Claim 5] 

in the above-mentioned recording layer, the coloring compound which has 
electron-donative, and ** and the subtracttve color agent which have electronic 
receptiveness come to contain, 

A reversibility multicolor record medium given in above-mentioned claim 1 
characterized by being made as [ change / the above-mentioned recording layer / 
to two conditions of coloring or a discharge / reversibly ] by the reversible 
reaction between the coloring compound which has the above-mentioned 
electron-donative ones, and ** and the subtractive color agent which have the 
above-mentioned electronic receptiveness thru/or any 1 term of 4. 
[Claim 6] 

it dissociates and comes [ laminating ] to form the recording layer which contains 
two or more reversibility sensible-heat color-enhancing constituents with which 
coloring color tones differ in the direction of a field of a support substrate, 
respectively. Two or more above-mentioned reversibility sensible-heat color- 
enhancing constituents The absorption peak wavelength of optica! - thermal- 
conversion ingredient which contains optical-thermal-conversion ingredient which 
absorbs the infrared radiation of a wavelength region different, respectively, and 
generates heat, and is contained in the above-mentioned recording layer the 
layer currently formed most near the above-mentioned support substrate - most 

a long wave the reversibility multicolor record medium which is merit and 
goes to a surface in order of a laminating and was alike, and follows and it was 
made to serve as short wavelength - using 

It heat-treats and the above-mentioned whole recording layer is beforehand 
changed into the decolorization condition, 

It exposes by irradiating the infrared radiation of the wavelength field chosen 
corresponding to that as which it was chosen of the above-mentioned recording 



layers according to desired image information, 

The record approach of the reversibility multicolor record medium characterized 
by recording the above-mentioned image information by making the above- 
mentioned recording layer generate heat, and making it coloring-ize alternatively. 
[Claim 7] 

it dissociates and comes [ laminating ] to form the recording layer which contains 
two or more reversibility sensible-heat color-enhancing constituents with which 
coloring color tones differ in the direction of a field of a support substrate, 
respectively. Two or more above-mentioned reversibility sensible-heat color- 
enhancing constituents The absorption peak wavelength of optica! - thermal- 
conversion ingredient which contains optical-thermai-conversion ingredient which 
absorbs the infrared radiation of a wavelength region different, respectively, and 
generates heat, and is contained in the above-mentioned recording layer the 
layer currently formed most near the above-mentioned support substrate - most 
- a long wave - the reversibility multicolor record medium which is merit and 
goes to a surface in order of a laminating and was alike, and follows and it was 
made to serve as short wavelength - using 

it heat-treats and the above-mentioned whoie recording layer is beforehand 
changed into the coloring condition, 

it exposes by irradiating the infrared radiation of the wavelength field chosen 
corresponding to that as which it was chosen of the above-mentioned recording 
layers according to desired image information, 

The record approach of the reversibility multicolor record medium characterized 
by recording the above-mentioned image information by making the above- 
mentioned recording layer generate heat, and decolorization-izing alternatively. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the Invention] 

This invention is concerned with the reversibility multicolor record medium for 

recording an image or data, and the record approach using this. 

[0002] 

[Description of the Prior Art] 

in recent years, the need for a iiiac ITABURU record technique is strongly 
recognized from the earth environment-standpoint. Paperless-ization at office or 
a home is progressing by making the advance of the network technique of a 
computer, communication technology, OA equipment, an archive medium, 
storage media, etc. into a background. 
[0003] 

The record medium in which informational record and informational elimination 
are possible, and the so-called reversibility thermal recording medium are 
reversibiy put in practical use in the application of visualization of the balance, 
other recording information, etc., and legible-izing with the spread of various 
prepaid cards, a point card, a credit card, IC cards, etc. by the heat which is one 
of the display media replaced with printed matter, and it is further put in practical 
use also in a copying machine and a printer application. 
[0004] 

The record approach using an above reversibility thermal recording medium and 
this above is indicated by the following patent reference 1 - 4 grades, for example, 
these be the record media which distributed an organic low-molecular matter 
during the so-called iow-molecular distribution type , i.e. , a resin base material . 
and since it be what change dispersion of light by the heat history and change a 
recording layer to nebula or a transparence condition and have the fault that the 
contrast of the image formation section and an image unformed part be 
inadequate , only the medium which raised contrast be put in practical use by 
prepare a reflecting layer in the bottom of a recording layer . 



[0005] 

On the other hand, the record medium which has the recording layer by which 
the ieuco color which is an electron-donating coloring compound, and ** and a 
subtractive color agent were distributed during the Ieuco color type, i.e., a resin 
base material, and the record approach using this are indicated by the following 
patent reference 5-9. In these, the amphoteric compound which has the acidic 
group which makes a Ieuco color color, and the basic group which decolorizes 
the colored ieuco color as ** and a subtractive color agent, or the phenolic 
compound with long-chain alky! is used, in order that this record medium and the 
record approach may use coloring of the Ieuco color itself, as compared with a 
low-molecular distribution type, contrast and visibility are good and are being put 
in practical use widely in recent years. 
[0006] 

in the conventional technique currently indicated with each above-mentioned 
patent reference, only two kinds of colors of the coior of the ingredient of a base 
material, i.e., the color of natural complexion, and the color discolored with heat 
can be expressed. However, in recent years, the demand to carrying out color 
discernment and recording a display and the various data of a multi-colored 
picture image for visibility or the improvement in fashionability, is increasing very 
much. 

On the other hand, the record approach which applies the above-mentioned 
conventional approach and displays a multi-colored picture image is proposed 
variously. 
[0007] 

In the following patent reference 10-12, it is visualizing or concealing the layer 
distinguished by different color by multiple color with and a particle by the low- 
molecular distribution type recording layer, and the record medium which 
performs a multicolor display, and the record approach using this are indicated. 
However, in the record medium of such a configuration, a recording layer could 
not conceal a lower layer coior completely, but the color of a base material was 



transparent, and high contrast was not acquired. 
[0008] 

In the following patent reference 13 and 14, although the indication about the 
reversibility sensible-heat multicolor record medium using a leuco color Is made, 
since it is what has the repeat unit from which a hue differs in a field, the surface 
ratio on which each hue is actually recorded is small. Consequently, the recorded 
image had the problem that only a thin image couid be obtained very darkly. 
[0009] 

in the following patent reference 15-23, the indication about the reversibility 
sensible-heat multicolor record medium of a configuration of having been formed 
in the condition of having separated the recording layer using the leuco color 
from which coloring temperature, decolorization temperature, a cooling rate, etc, 
differ, and having become independent is made. 

However, good contrast is not acquired the top where the temperature control by 
record heat sources, such as a thermal head, is difficult, but it has the problem 
that the fogging of a color is unavoidable. Furthermore, it is very difficult to 
control multiple color-ization of three or more colors only by the difference 
between whenever [ by a thermal head etc. / stoving temperature j, and/or, the 
cooling rate after heating. 
[0010] 

In the reversibility sensible-heat multicolor record medium of a configuration of 
having, formed the recording layer using a feuco color in the condition of having 
dissociated and become independent, in the following patent reference 24 on the 
other hand, the indication about the record approach which heats only the 
recording layer of arbitration and is made to color by optical-thermal conversion 
by laser light is made. According to this approach, according to the effectiveness 
of the wavelength selection nature of optical-thermal-conversion layer, only the 
recording iayer of arbitration can be made to color and the probiem of the fogging 
of a color which was a problem in the conventional reversibility multicolor record 
medium may be able to be solved. 



[0011] 

However, by each above-mentioned patent reference, the examination about the 
order of a laminating of laser light absorption wavelength and optical-thermal - 
conversion layer was not made, about making only a desired color color 
completely, it is inadequate and the problem of a color fogging was not yet 
solved enough. 
[0012] 

[Patent reference 1] 
JP.54-119377.A 
[Patent reference 2] 
JP.55-154198.A 
[Patent reference 3] 
JP,63~39377,A 
[Patent reference 4] 
JP,63-41186,A 
[Patent reference 5] 
JP.2-188293.A 
[Patent reference 6] 
JP,2~188294,A 
[Patent reference 7] 
JP,5-124360,A 
[Patent reference 8] 
JP.7-108761.A 
[Patent reference 9] 
JP.7-188294.A 
[Patent reference 10] 
JP f 5~62189,A 
[Patent reference 11] 
JP.8-80682.A 
[Patent reference 12] 



JP,2000-198275,A 
[Patent reference 13] 
JP.8-58245.A 
[Patent reference 14] 
JP,2000-25338,A 
[Patent reference 15] 
JP.6-305247.A 
[Patent reference 16] 
JP ( 6-328844,A 
[Patent reference 17] 
JP,6-79970,A 
[Patent reference 18] 
JP,8-164669,A 
[Patent reference 19] 
JP,8-300825,A 
[Patent reference 20] 
JP,9~52445,A 
[Patent reference 21] 
J P,1 1-1 38997, A 
[Patent reference 22] 
JP.2001-162941.A 
[Patent reference 23] 
JP.2002-59654.A 
[Patent reference 24] 
JP.2001-1645.A 
[0013] 

[Problem(s) to be Solved by the Invention] 

Although the request to multicolor thermal recording is large as mentioned above, 
and research is done briskly, the present condition is that the record medium 
which has the recording characteristic which can be satisfied practical, or the 



recording method is not yet found out. 
[0014] 

Then, in this invention, it has the image stability which there is no color fogging, 
and has clear color developing and reducing and contrast in view of the problem 
of such a conventional technique, and is satisfactory practical iy, and the color 
tone of arbitration is repeated and the record approach using the reversibility 
multicolor thermal recording medium in which coloring and elimination are 
possible is offered. 
[0015] 

[Means for Solving the Problem] 

The reversibility multicolor record medium of this invention two or more 
reversibility sensible-heat color-enhancing constituents with which coloring color 
tones differ in the direction of a field of a support substrate The recording layer 
contained, respectively is dissociated and laminating formed. Two or more 
reversibility sensible-heat color-enhancing constituents the layer in which the 
absorption peak wavelength of optical-thermal-conversion ingredient which 
contains optical-thermal-converston ingredient which absorbs the infrared 
radiation of a wavelength region different, respectively, and generates heat, and 
is contained in a recording layer is formed most near the support substrate - 
most - a long wave - it is merit and considers as the thing which goes to a 
surface in order of a laminating and which is alike, follows and serves as short 
wavelength. 
[0016] 

The record approach of the reversibility multicolor record medium of this 
invention two or more reversibility sensible-heat color-enhancing constituents 
with which coloring color tones differ in the direction of a field of a support 
substrate The recording layer contained, respectively is dissociated and 
laminating formed. Two or more reversibility sensible-heat color-enhancing 
constituents The absorption peak wavelength of optical-thermal-conversion 
ingredient which contains optical-thermal-conversion ingredient which absorbs 



the infrared radiation of a wavelength region different, respectively, and 
generates heat, and is contained in a recording layer The reversibility multicolor 
record medium which the layer currently formed most near the support substrate 
is long wavelength most, and serves as short wavelength as it goes to a surface 
in order of a laminating is used, it heat-treats and the whole recording layer is 
beforehand changed into the decolorization condition. First, next Image 
information shall be recorded by exposing by irradiating the infrared radiation of 
the wavelength field chosen corresponding to that as which it was chosen of the 
recording layers according to desired image information, making a recording 
layer generate heat, and making it coloring-ize alternatively. 
[0017] 

Moreover, the record approach of the reversibility multicolor record medium of 
this invention The recording layer which contains two or more reversibility 
sensible-heat color-enhancing constituents with which coloring color tones differ 
in the direction of a field of a support substrate, respectively is dissociated and 
laminating formed. Two or more reversibility sensible-heat color-enhancing 
constituents The absorption peak wavelength of optical-thermal-conversion 
ingredient which contains optical-thermal-conversion ingredient which absorbs 
the infrared radiation of a wavelength region different, respectively, and 
generates heat, and is contained in a recording layer The reversibility multicolor 
record medium which the layer currently formed most near the support substrate 
is long wavelength most, and serves as short wavelength as it goes to a surface 
in order of a laminating is used. First, heat-treat and the above-mentioned whole 
recording layer is beforehand changed into the coloring condition. Next, image 
information shall be recorded by exposing by irradiating the infrared radiation of 
the wavelength field chosen corresponding to that as which it was chosen of the 
recording layers according to desired image information, making a recording 
layer generate heat, and decolorization-izing alternatively. 
[0018] 

According to this invention, by irradiating the infrared radiation which made 



wavelength selection, the recording layer of arbitration was made to generate 
heat alternatively, and conversion with a clear and reversible coloring condition 
and a decoiorization condition could be performed, and when informational 
record and informational elimination were performed repeatedly, it has avoided a 
color fogging and fading. 
[0019] 

[Embodiment of the invention] 

Although the gestalt of concrete operation of this invention is hereafter explained 
with reference to a drawing, the reversibility multicolor record medium and its 
record approach of this invention are not limited to the following examples. 
[0020] 

The outline sectional view of the reversibility multicolor record medium of this 
invention is shown in drawing 1 , 

The laminating of the 1st recording layer 1 1 , the 2nd recording layer 12, and the 
3rd recording layer 13 is carried out through thermal breaks 14 and 15 on the 
support substrate 1, respectively, and this reversibility multicolor record medium 
10 has the configuration in which the protective layer 16 was formed at the 
maximum upper layer. 
[0021] 

The support substrate 1 is excellent in thermal resistance, and if it is an 
ingredient with the high dimensional stability of the direction of a flat surface, a 
well-known ingredient can be conventionally used for it suitably. For example, it 
can choose from ingredients, such as metallic materials, such as a glass 
ingredient besides polymeric materials, such as polyester and rigid polyvinyl 
chloride, and stainless steel, or paper, suitably. However, except transparency 
applications, such as an over head projector, as for the support substrate 1 , it is 
desirable to form with the ingredient with a high reflection factor to the light which 
has white or a metal color in order to aim at improvement in the visibility at the 
time of recording information to the reversibility multicolor record medium 10 
finally obtained. 



[0022] 

Optical-thermal-conversion ingredient which absorbs the infrared radiation of 
wavelength which shall form using the stable ingredient which can control a 
recordable decolorization condition and a coloring condition, and is different, 
respectively, and generates heat shall contain the 1st - the 3rd recording layer 
11-13 repeatedly. 
[0023] 

The 1st - the 3rd recording layer 11-13 are formed by applying the coating which 
distributed for example, the leuco color, and ** and a subtractive color agent in 
the resin base material. 

The 1st - the 3rd recording layer 11-13 are formed using a predetermined leuco 
color according to the color of the request which each colors. For example, in the 
1st - the 3rd recording layer 1 1-13, if three primary colors are colored, formation 
of a full color image will be attained as this reversibility multicolor record-medium 
10 whole. 
[0024] 

As a leuco color, the existing color for thermal papers etc. is applicable. The 
organic acid {it indicates to JP,5-124360,A, JP.7-1 08761 ,A, JP.7-188294.A, 
JP,2001-105733A JP.2001-113829A etc.) which has the long-chain alkyl 
group conventionally used for these as a **** subtractive color agent is applicable. 
[0025] 

The 1st - the 3rd recording layer 11-13 shall contain the infrared absorption 
coloring matter which has absorption in a wavelength region [ as mentioned 
above ] different, respectively, and set it to the reversibility multicolor record 
medium 10 of drawing 1 1 . Optica! - thermal-conversion ingredient with which the 
2nd recording layer 12 absorbs the infrared radiation of wavelength lambda 2, 
the 3rd recording layer 13 absorbs the infrared radiation of wavelength lambda 3, 
respectively, and the 1st recording layer 11 generates heat the infrared radiation 
of wavelength lambda 1 shall be contained. 
[0026] 



Moreover, phthalocyanine dye and cyanine dye which are generally used for a 
visible wavelength region as near infrared ray absorption coloring matter which 
does not almost have absorption as an optical - thermal-conversion ingredient 
contained in the 1st - the 3rd recording layer 11-13, a metai complex color, a 
gene MONIUMU system color, an aminium system color, an iminium system 
color, etc. are applicable. Furthermore, in order to make only optical-thermal- 
conversion ingredient of arbitration generate heat, the absorption band of optical- 
thermal-conversion ingredient is narrow, and it is desirable to choose the 
combination of the ingredient which do not overlap mutually, if the 1st recording 
layer 1 1 currently formed most near the support substrate 1 is removed from this, 
an absorption spectrum can prevent a color fogging in a recording layer by 
making steep cyanine dye or phthalocyanine system coloring matter contain. 
[0027] 

As resin for the 3rd the 1st a recording layer 11 - 13 formation, a polyvinyl 
chloride, polyvinyl acetate, a vinyl chloride vinyl acetate copolymer, ethyl 
cellulose, polystyrene, a styrene system copolymer, phenoxy resin, polyester, 
aromatic polyester, polyurethane, a polycarbonate, polyacrylic ester, 
poiymethacrylic acid ester, an acrylic-acid system copolymer, a maleic-acid 
system polymer, polyvinyl alcohol, denaturation polyvinyl alcohol, hydroxyethyi 
cellulose, a carboxy methyl cellulose, starch, etc. are mentioned, for example. 
Various additives, such as an ultraviolet ray absorbent, may be used together if 
needed to these resin. 
[0028] 

The 1st - the 3rd recording layer 11-13 can form the coating which was made to 
dissolve or distribute the above-mentioned leuco color, ** and a subtractive color 
agent, optical - thermal-conversion ingredient, and various additives in the 
above-mentioned resin by using a solvent, and was produced by applying to a 
predetermined field, respectively. 

As for the 1st - the 3rd recording layer 11-13, it is desirable to form in about 1-20 
micrometers of thickness, and its about further 1.5-15 micrometers are desirable. 



When sufficient coloring concentration will not be obtained if the thickness of a 
recording layer is too thin, but conversely, and the heat capacity of a recording 
layer becomes large, it is for color enhancement and decolonization nature to 
deteriorate. [ too ] 
[0029] 

it is desirable between the 1st recording layer 11 and the 2nd recording layer 12 
to form the thermal breaks 14 and 15 of translucency between the 2nd recording 
layer 12 and the 3rd recording layer 13, respectively. It is avoided that the heat of 
the recording layer which adjoins by this conducts, and the effectiveness of 
preventing the so-cailed generating of a color fogging is acquired. 
[0030] 

Thermal breaks 14 and 15 can be conventionally formed using the polymer of 
weli4<nown translucency. For example, a polyvinyl chloride, polyvinyl acetate, a 
vinyl chloride vinyl acetate copolymer, ethyl cellulose, polystyrene, a styrene 
system copolymer, phenoxy resin, polyester, aromatic polyester, polyurethane, a 
polycarbonate, polyacrylic ester, polymethacryiic acid ester, an acrylic-acid 
system copolymer, a maleic-acid system polymer, polyvinyl alcohol, denaturation 
polyvinyl alcohol, hydroxyethy! cellulose, a carboxymethy! cellulose, starch, etc. 
are mentioned. To these polymers, various additives, such as an ultraviolet ray 
absorbent, may be used together if needed. 
[0031] 

Moreover, as thermal breaks 14 and 15, the inorganic film of translucency is also 
applicable. For example, when a silica, an alumina, a titania, porous carbon, or 
these porous complex etc. are applied, reduction-ization of thermal conductivity 
is attained and it is desirable. These can be formed with the sol-gel method 
which can carry out film formation from a solution layer. 
[0032] 

As for thermal breaks 14 and 15, it is desirable to form in about 3-100 
micrometers of thickness, and its about further 5-50 micrometers are desirable. 
When sufficient adiabatic efficiency wilt not be acquired if the thickness of a 



thermal break is too thin, but thickness is too thick, it is for thermal conductivity to 
deteriorate, in case homogeneity heating of the whole record medium mentioned 
later is carried out, or for transiucency to fait. 
[0033] 

A protective layer 16 can be conventionally formed using well-known ultraviolet- 
rays hardenabtiity resin and thermosetting resin, and it is [ thickness ] desirable 
to be referred to as 0.1-20 micrometers and about further 0.5-5 micrometers. 
When too thick [ if the thickness of a protective layer 16 is too thin, sufficient 
protective effect will not be acquired, but J, in case homogeneity heating of the 
whole record medium is carried out, it is for un-arranging [ of being hard coming 
to carry out heat transfer ] to arise. 
[0034] 

Next, the principle which performs multicolor record is explained using the 

reversibility multicolor record medium 10 shown in drawing 1 . 

[0035] 

First, the 1st principle of multicolor record is explained. 
The reversibility multicolor record medium 10 shown in drawing 1 is completely 
heated at the temperature which is extent which each recording layer decolorizes, 
for example, the temperature which is about 120 degrees C, and the 1st - the 3rd 
recording layer 11-13 are beforehand changed into the decolorization condition. 
Namely, in this condition, it shall be in the condition that the color of the support 
substrate 1 is exposed. 
[0036] 

Next, the infrared radiation which chose wavelength and an output as arbitration 
at the part of the arbitration of the reversibility multicolor record medium 10 is 
Irradiated with semiconductor laser etc. 

For example, when making the 1st recording layer 1 1 color, the 1st recording 
layer 1 1 irradiates the infrared radiation of wavelength lambda 1 with the energy 
of extent which reaches coloring temperature, make optical - thermal-conversion 
ingredient generate heat, the coloring reaction between an electron-donating 



coloring compound, and ************ anc j a subiractive color agent is made to 
cause, and an exposure part is made to color. 

The energy of extent which reaches coloring temperature In the infrared radiation 
of wavelength Iambda2 and Iambda3, respectively can be irradiated, each optical 
- thermal-conversion ingredient can be made to be able to generate heat, and an 
exposure part can be made similarly to color also about the 2nd recording layer 
12 and 3rd recording layer 13. By doing in this way, the part of the arbitration of 
the reversibility multicolor record medium 10 can be made to color, and it 
becomes recordable [ full color image formation or various information ]. 
[0037] 

Moreover, it can be made to decolorization-ize in the recording layer made to 
color as mentioned above by the 1st - the 3rd recording layer 11-13 irradiating 
the infrared radiation of the wavelength of arbitration further with the energy of 
extent which reaches decolorization temperature, making each optical-thermal- 
conversion ingredient generate heat, and making the decolorization reaction 
between an electron-donating coloring compound, and ************ and a 
subtractive color agent cause. 
[0038] 

Furthermore, recording information and an image can be eliminated and 
recording again is possible the temperature which is extent to which all recording 
layers decolorize a part for coloring-izing or the whole reversibility multicolor 
record medium 10 made to decolorization-ize as mentioned above, for example, 
by heating uniformly at 120 degrees C, by repeating the actuation mentioned 
above. 
[0039] 

Next, the 2nd principle of multicolor record is explained. 
It heats completely, and ranks second and cools at the temperature which is 
extent to which each recording layer colors the reversibility multicolor record 
medium 10 shown in drawing 1 , for example, the elevated temperature which is 
about 200 degrees C, and the 1st - the 3rd recording layer 1 1-13 are altogether 



changed into the coloring condition beforehand. 
[0040] 

Next, the infrared radiation which chose wavelength and an output as arbitration 
at the part of the arbitration of the reversibility multicolor record medium 10 is 
irradiated with semiconductor laser etc. 

For example, in decolorizing the 1st recording layer 1 1 , irradiate with the energy 
which is extent to which the 1st recording layer 11 decolorizes the infrared 
radiation of wavelength lambda 1, optical - thermal-conversion ingredient is made 
to generate heat, and it makes a recording layer 1 1 into a decoiorization 
condition. Similarly, also about the 2nd recording layer 12 and 3rd recording layer 
13, the infrared radiation of wavelength Iambda2 and iambda3 can be irradiated 
with the energy of extent which reaches decoiorization temperature, respectively, 
each optical ~ thermal-conversion ingredient can be made to be able to generate 
heat, and an exposure part can be decolorized. By doing in this way, the part of 
the arbitration of the reversibility multicolor record medium 10 can be decolorized, 
and it becomes recordable [ full color image formation or various information ]. 
[0041] 

Moreover, it can be made to colon ng-ize in the recording layer decolorized as 
mentioned above by the 1st - the 3rd recording layer 11-13 irradiating the 
infrared radiation of the wavelength of arbitration further with the energy of extent 
which reaches coloring temperature, making each optical-thermal-conversion 
ingredient generate heat, and making the coloring reaction between an electron- 
donative coloring compound, and electron-donative electron-donative ** and 
subtractive color agent cause. 
[0042] 

Furthermore, recording information and an image can be eliminated and it 
becomes recordable the temperature which is extent which all recording layers 
color a part for coloring-izing or the whole reversibility multicolor record medium 
10 made to decolorization-ize as mentioned above, for example, by heating 
uniformly and subsequently cooling at 200 degrees C, again by repeating the 



above-mentioned actuation and performing it. 
[0043] 

Whether which approach is applied among the record approaches mentioned 
above to the reversibility multicolor record medium 10 of this invention chooses 
suitably according to the engine performance of the properly of a recording layer, 
and the record light source. For example, a recording layer is heated at an 
elevated temperature and it considers as the coloring condition, and you may 
form as a layer of the so-called positive type decolorized at the temperature not 
more than it, it considers as the decolorization condition at the elevated 
temperature, and you may form as a layer of the so-called negative mold colored 
at the temperature not more than it (for example, JP.8-197853.A). 
[0044] 

Next, the order of a laminating of the recording layer which constitutes the 
reversible multicolor record medium 10 of this invention is explained. 
The absorption spectrum of the cyanine dye of an example of optical-thermal- 
conversion ingredient contained, respectively is shown in the 1st recording layer 
11 - the 3rd recording layer 13 at drawing 2 . 

Although the long wavelength side of an absorption spectrum of an absorption 
peak is very sharp as shown in drawing, the short wavelength side is 
comparatively gently-sloping. 
[0045] 

As shown in drawing 2 , the wavelength of the infrared radiation to irradiate is 
Iambda3<lambda2<lambda1 . As the reversibility multicolor record medium 10 of 
this invention is shown in drawing 1 , the laminating of the 1st recording layer 1 1 
whose absorption peak wavelength is lambda 1, Iambda2, and lambdas, 
respectively - the 3rd recording layer 13 is carried out one by one on the support 
substrate 1. That is, the laminating shall be carried out to order from the 
recording layer which contains opttcai-thermal-conversion ingredient (infrared 
absorption agent) with long absorption peak wavelength from the support 
substrate 1 side. 



[0046] 

When the infrared radiation of wavelength lambda 3 is irradiated, it can be 
absorbed only by the 3rd recording layer 13, and can generate heat, and only 
this 3rd recording layer 13 can be made to coior in the reversibility multicolor 
record medium of such a configuration, When the infrared radiation of the long 
wave length lambda 2 is irradiated rather than lambda 3, it penetrates without 
being absorbed in the 3rd recording layer 13, it can be absorbed only by the 2nd 
recording layer 12, and can generate heat, and only this 2nd recording layer 12 
can be made similarly to color. 

Moreover, when the infrared radiation of the long wave length lambda 1 is 
irradiated rather than Iambda2 and Iambda3, it penetrates without being 
absorbed in the 3rd recording layer 13 and 2nd recording layer 12, and it can be 
absorbed only by the 1st recording layer 11, and can generate heat, and only this 
1st recording layer 1 1 can be made to color. 
[0047] 

As shown in drawing 3 , absorption peak wavelength on the other hand, the 1st 
recording layer 21 which is lambdal , Iambda2, and Iambda3 
{Iambda3<lambda2<lambda1 ), respectively - the 3rd recording layer 23 The 
record medium 20 of a configuration of that the laminating is carried out to order 
from the recording layer containing optical-thermal-conversion ingredient 
(infrared absorption agent) with short absorption peak wavelength was produced 
from the support substrate 2 side like the 3rd recording layer 23, the 2nd 
recording layer 22, and the 1st recording layer 21 . 
[0048] 

When the infrared radiation of wavelength lambda 1 is irradiated to this record 
medium 20, it can be absorbed only by the 1st recording layer 21 . and can 
generate heat, and only the 1st recording layer 21 can be made to color. 
However, before the absorption spectrum of cyantne dye and phthalocyanine 
system coloring matter reaches the 2nd recording layer 22, it is absorbed by the 
1st upper recording layer 21 , and wilt make the 1st recording layer 21 color by 



the short wavelength side of an absorption peak, since it is comparatively gently- 
sloping as shown in drawing 2 when the infrared radiation of wavelength lambda 

2 is irradiated. 

Before reaching the 3rd recording layer 23, it is absorbed by the 1st upper 
recording layer 21 and 2nd upper recording layer 22, and these recording layers 
will be made similarly, to color, when the infrared radiation of wavelength lambda 

3 is irradiated. 

Thus, if the laminating of the recording layer containing optical-thermal- 
conversion ingredient (infrared absorption agent) with long absorption peak 
wavelength is carried out to the upper layer of the recording layer containing 
optical-therm al-con version ingredient (infrared absorption agent) with short 
absorption peak wavelength, it cannot make only a desired recording layer color, 
but a color fogging will occur. 
[0049] 

As mentioned above, in using near-infrared absorption coloring matter as an 
optical - thermal-conversion ingredient, it becomes possible to prevent the 
fogging of a coloring color tone by carrying out a laminating to the configuration 
of the absorption spectrum of coloring matter one by one in consideration of the 
order of a laminating of the recording layer containing optical-thermal-conversion 
ingredient from the recording layer in which absorption peak wavelength contains 
optical long-thermal -conversion ingredient (infrared absorption agent) from a 
support substrate side. 
[0050] 

Moreover, since it mentioned above, if the recording layer formed most near the 

support substrate is removed, it is desirable that the long wavelength side of an 

absorption peak uses sharp cyanine dye or phthalocyanine system coloring 

matter in an absorption spectrum. 

[0051] 

[Example] 

Next, although a concrete example and the example of a comparison are given 



and explained about this invention, the reversibility multicolor record medium and 
its record approach of this invention are not limited to the example shown below. 
[0052] 
[Example 1] 

in this example, as shown in drawing 1 , the record medium with which the 
laminating of the 1st recording layer 1 1, a thermal break 14, the 2nd recording 
layer 12, a thermal break 15, the 3rd recording layer 13. and the protective layer 
16 was carried out one by one on the support substrate 1 and which has the so- 
called reversibility recording layer of three layers was produced. 
[0053] 

As a support substrate 1 , the polyethylene terephthalate substrate of white with a 
thickness of 1mm was prepared. Next, as the 1st recording layer 11, the 
following constituent was applied with the wire bar on the support substrate 1 , 
stoving processing was performed for 5 minutes at 1 10 degrees C, and the 
recording layer which cyanogen can be made to color was formed in 6 
micrometers of thickness. 

The absorbance in light with a wavelength [ of the 1st recording layer 11 ] of 

980nm was 1 .0. 

[0054] 

(Constituent) 

Leuco color (the product made from the Yamada chemical industry: H- 
3035(following [-ized 1]):1 weight section) 
[0055] 
[Formula 1] 



[0056] 

**** subtracttve-color agent {matter shown in [-ized [ following ] 2]): Four weight 

sections 

[0057] 

[Formula 2] 



[0058] 

Vinyl chloride vinyl acetate copolymer: Ten weight sections 

(90% of vinyl chlorides, 10% of vinyl acetate, average molecular weight 1 15000 

(M. W.)) 

Cyanine system infrared-absorption coloring matter: The 0.30 weight sections 



(H. Absorption wavelength peak 980nm in the inside of the product made from 
W.SANDS, solvent deasphalting8956, and a recording layer) 
Tetrahydrofuran (THF): The 140 weight sections 
[0059] 

On the 1st recording layer 11 formed as mentioned above, the polyvinyl alcohol 
water solution was applied, it dried, and the thermal break 14 of 20 micrometers 
of thickness was formed. 
[0060] 

On the thermal break 14, the following constituent was applied with the wire bar 
as the 2nd recording layer 12, stoving processing was performed for 5 minutes at 
110 degrees C, and the layer which magenta can be made to color was formed 
in 6 micrometers of thickness. 

The absorbance in light with a wavelength [ of the 2nd recording layer 12 ] of 

860nm was 1 .0. 

[0061] 

(Constituent) 

Leuco color (the Hodogaya chemistry company make; Red DCF(following [-ized 
3]):2 weight section) 
[0062] 
[Formula 3] 



[0063] 

**** subtract! ve-coior agent (matter shown in [~ized [ following ] 4]): Four weight 

sections 

[0064] 

[Formula 4] 

"IP 



[0065] 

Vinyl chloride vinyl acetate copolymer: Ten weight sections 

(90% of vinyl chlorides, 10% of vinyl acetate, M.W.115000) 

Cyanine system infrared-absorption coloring matter: The 0.12 weight sections 

(Absorption wavelength peak 860nm in the inside of the Hayashibara 

Biochemical Laboratories make, NK-5706, and a recording layer) 

Tetrahydrofuran (THF): The 140 weight sections 

[0066] 

On the 2nd recording layer 12 formed as mentioned above, the polyvinyl alcohol 
water solution was applied, it dried, and the thermal break 15 of 20 micrometers 
of thickness was formed. 
[0067] 

On the above-mentioned thermal break 15, the following constituent was applied 

with the wire bar as the 3rd recording layer 13, stoving processing was 

performed for 5 minutes at 110 degrees C, and the layer which yellow can be 

made to color was formed in 6 micrometers of thickness. 

The absorbance in light with a wavelength [ of the 3rd recording layer 13 3 of 

795nm was 1.0. 

[0068] 



(Constituent) 

Leuco color (fluoran compound: iambdamax=490nm): Two weight sections 

**** subiractive-coior agent (matter shown in [-ized [ following ] 5]): Four weight 

sections 

[0069] 

[Formula 5] 

or 



[0070] 

Vinyl chloride vinyl acetate copolymer: Ten weight sections 

(90% of vinyl chlorides, 10% of vinyi acetate, M.W.1150Q0) 

Cyanine system infrared-absorption coloring matter: The 0.08 weight sections 

(Absorption wavelength peak 795nm in the inside of the Nippon Kayaku make, 

CY-10, and a recording layer) 

Tetrahydrofuran (THF): The 140 weight sections 

[0071] 

On the 3rd recording layer 13 of the above, ultraviolet-rays hardenability resin 
was used, the protective layer 16 of about 2 micrometers of thickness was 
formed, and the reversibility multicolor record medium 10 made into the purpose 
was produced. 
[0072] 

The reversibility multicolor record medium 10 produced as mentioned above was 
uniformly heated using the ceramic bar heated at 120 degrees C, and what 
changed the 1st ~ the 3rd recording layer 11-13 into the decolorization condition 
was made into the sample, 
[0073] 



[Example 2] 

Using the ceramic bar which heated the reversibility multicolor record medium 10 
produced in the above-mentioned example 1 at 180 degrees C, it heated, and 
cooled continuously, and the thing which ail made coioring-ize beforehand the 
1st recording layer 1 1 , the 2nd recording layer 12, and the 3rd recording layer 13 
was made into the sample. 
[0074] 

[The example 1 of a comparison] 

In this example, in the reversibility multicolor record medium 10 of an example 1, 
the order of a laminating of the recording layer containing near infrared ray 
absorption coloring matter was changed, and the record medium was produced. 
The outline sectional view of the reversibility multicolor record medium in this 
example of a comparison is shown in drawing 3 . 

As a support substrate 2, the polyethylene terephthalate substrate of white with a 
thickness of 1 mm was prepared. 

Next, on the support substrate 2, the following constituent was applied with the 

wire bar as the 3rd recording layer 23, stoving processing was performed for 5 

minutes at 110 degrees C, and the recording layer which cyanogen can be made 

to color was formed in 6 micrometers of thickness. 

The absorbance in light with a wavelength [ of the 3rd recording layer 23 3 of 

795nm was 1 .0. 

[0075] 

(Constituent) 

Leuco color (the product made from the Yamada chemical industry : H- 
3035(following [-ized 6]):1 weight section) 
[0076] 
[Formula 6] 



[0077] 

**** subtractive-coior agent (matter shown in [-ized [ following ] 7]): Four weight 

sections 

[0078] 

[Formula 7] 




[0079] 

Vinyl chloride vinyl acetate copolymer: Ten weight sections 

(90% of vinyl chlorides, 10% of vinyl acetate, average molecular weight 1 15000 

(M. W.)) 

Cyanine system infrared-absorption coloring matter: The 0.08 weight sections 



(Absorption wavelength peak 795nm in the inside of the Nippon Kayaku make, 

CY-10, and a recording layer) 

Tetrahydrofuran (THF): The 140 weight sections 

[0080] 

On the 3rd recording layer 23 formed as mentioned above, the polyvinyl alcohol 
water solution was applied, it dried, and the thermal break 24 of 20 micrometers 
of thickness was formed. 
[0081] 

On the above-mentioned thermal break 24, the following constituent was applied 

with the wire bar as the 2nd recording layer 22, stoving processing was 

performed for 5 minutes at 110 degrees C, and the layer which magenta can be 

made to color was formed in 6 micrometers of thickness. 

The absorbance in the light with a wavelength of 860nm of the 2nd recording 

layer 22 was 1 .0, 

[0082] 

(Constituent) 

Leuco color (the Hodogaya chemistry company make; Red DCF(following [-ized 
8]):2 weight section) 
[0083] 
[Formula 8] 

IT 



[0084] 



**** subtractive-color agent {matter shown in [-ized [ following ] 9]): Four weight 

sections 

[0085] 

[Formula 9] 



[0086] 

Vinyl chloride vinyl acetate copolymer: Ten weight sections 

(90% of vinyl chlorides, 10% of vinyl acetate, M.W.115000) 

Cyanine system infrared-absorption coloring matter: The 0.12 weight sections 

(Absorption wavelength peak 860nm in the inside of the Hayashibara 

Biochemical Laboratories make, NK-5706, and a recording layer) 

Tetrahydrofuran (THF): The 140 weight sections 

[0087] 

On the 2nd recording layer 22 formed as mentioned above, the polyvinyl alcohol 
water solution was applied, it dried, and the thermal break 25 of 20 micrometers 
of thickness was formed. 
[0088] 

On the thermal break 25, the following constituent was applied with the wire bar 
as the 1st recording layer 21 , stoving processing was performed for 5 minutes at 
1 10 degrees C, and the layer which yellow can be made to color was formed in 6 
micrometers of thickness. 

The absorbance in the light with a wavelength of 980nm of the 1st recording 

layer 21 was 1.0. 

[0089] 

(Constituent) 



Leuco color (fluoran compound: )ambdamax~490nm): Two weight sections 
**** subiractive-coior agent (matter shown in [~ized [ following ] 10]): Four weight 
sections 
[0090] 

[Formula 10] 

"IP 



[0091] 

Vinyl chloride vinyl acetate copolymer: Ten weight sections 

(90% of vinyl chlorides, 10% of vinyl acetate, M.W.115000) 

Cyanine system infrared-absorption coloring matter: The 0.30 weight sections 

(H. Absorption wavelength peak 980nm in the inside of the product made from 

W. SANDS, solvent deasphalting8956, and a recording layer) 

Tetrahydrofuran (THF): The 140 weight sections 

[0092] 

On the 1st recording layer 21, ultraviolet-rays hardenability resin was used, the 
protective layer 26 of about 2 micrometers of thickness was formed, and the 
reversibility multicolor record medium 20 made into the purpose was produced. 
[0093] 

The reversibility multicolor record medium produced as mentioned above was 
uniformly heated using the ceramic bar heated at 120 degrees C, and what 
changed the 1st recording layer 21 , the 2nd recording layer 22, and the 3rd 
recording layer 23 into the decolorization condition was made into the sample. 
[0094] 

[The example 2 of a comparison] 

Using the ceramic bar which heated the reversibility multicolor record medium 20 



produced in the example 1 of a comparison mentioned above at 180 degrees C, 
it heated, and cooled continuously, and the thing which all made coloring-ize 
beforehand the 1st recording layer 21, the 2nd recording layer 22, and the 3rd 
recording layer 23 was made into the sample, 
[0095] 

About the sample of each record medium produced as mentioned above, the 
solid image was recorded by the record approach 1 and the record approach 2 
which are shown below, and color tone measurement evaluation and 
characterization of repeat record elimination were performed. 
[0096] 

(The record approach 1) 

The fine was recorded for wavelength the output of 300mW of 795nm, 
wavelength the output of 500mW of 860nm, wavelength the output of 550m W of 
980nm, and spot configuration 20micrometerx200micrometer semiconductor 
laser light on the location of the arbitration of the reversibility multicolor record- 
medium sample produced in the example 1 and the example 1 of a comparison 
which were mentioned above by respectively independent or irradiating, making 
coincidence scan at the rate of 4000 mm/sec. This was repeated at intervals of 
20 micrometers, and the solid image was recorded as a result. 
[0097] 

(The record approach 2) 

The line was recorded for wavelength the output of 300mW of 795nm, 
wavelength the output of 500m W of 860nm, wavelength the output of 550m W of 
980nm, and spot configuration 50micrometerx200micrometer semiconductor 
laser light on the location of the arbitration of the reversibility multicolor record- 
medium sample produced in the example 2 mentioned above and the example 2 
of a comparison by respectively independent or irradiating, making coincidence 
scan at the rate of 4000 mm/sec. This was repeated at intervals of 30 
micrometers, and the solid image was recorded as a result. 
[0098] 



(Color tone measurement) 

About the above (the record approach 1) and (the record approach 2) the 
recorded sample, the reflection factor was measured with the recording 
spectrophotometer equipped with an integrating sphere, and it asked for the 
chromaticity to D light source of the recorded image. 
[0099] 

(Repeat characterization) 

it came out to the location of the arbitration of a reversibility multicolor record- 
medium sample by the above (the record approach 1), the solid image was 
recorded, and the trial eliminated with a 1 20-degree C ceramic bar was 
repeatedly performed to the same location of each record medium 100 times. 
The approach of showing the color tone of the location which recorded above 
(color tone measurement) estimated. 
[0100] 

[Evaluation result 1] 

About the reversibility multicolor record medium produced in the above- 
mentioned example 1 and the example 1 of a comparison, it writes in by the 
above (the record approach 1), and the result of having evaluated the color tone 
of the recorded image is shown in the following table 1. 
In addition, the laser light irradiated in Table 1 was expressed with O, and the 
laser light which was not irradiated was expressed with x. 
[0101] 
[Table 1] 



[0102] 

As shown in the above-mentioned table 1 , when the laser light of three kinds of 
wavelength was independently irradiated in the reversibility multicolor record 
medium of an example 1, only the predetermined recording layer which has an 
absorption peak in each could be made to color, and a clear color tone and a 
clear image were obtained. Moreover, when it irradiated combining two or more 
kinds in the laser light of three kinds of wavelength, the predetermined recording 
layer which has an absorption peak in each laser light could be made to color, 
red, Green, blue, and combination color tike black were obtained, and the clear 
full color display was able to be performed. 
[0103] 

On the other hand, although the 1st recording layer 21 shown in drawing 3 was 
made to color and the display of yellow was made in the reversibility multicolor 
record medium of the example 1 of a comparison when laser light with a 
wavelength of 980nm was irradiated Since the absorption spectrum was gently- 
sloping in the short wavelength side of an absorption peak as shown in drawing 2 
when laser light with a wavelength of 860nm was irradiated, not only the 2nd 
recording layer 22 but the 1st recording layer 21 was made to color, and the color 



tone became red. 

Moreover, when laser fight with a wavelength of 800nm was irradiated, not only 
the 3rd recording layer 23 but the 1st recording layer 21 and 2nd recording layer 
22 were made to color similarly, and the color tone became gray. 
That is, in the reversibility multicolor record medium of the example 1 of a 
comparison, recording layers 22 and 23 other than the maximum upper recording 
layer, i.e. , the 2nd and 3rd recording layers in drawing 3 , could not be made to 
color independently, but color specification became not clear. 
[0104] 

[Evaluation result 2] 

About the record medium of the above-mentioned example 2 and the example 2 
of a comparison, it writes in by the above (the record approach 2), and the result 
of having evaluated the color tone of the recorded image is shown in the 
following table 2. 

in addition, the laser light irradiated in Table 2 was expressed with O, and the 
laser light which was not irradiated was expressed with x. 
[0105] 
[Table 2] 




[0106] 



As shown in the above-mentioned table 2, it sets to the reversibility multicolor 
record medium of an example 2. When the laser light of three kinds of 
wavelength is irradiated independently [ when only the predetermined recording 
layer which has an absorption peak in each can be decolorized, and desired 
combination color can be displayed clearly and it irradiates combining two or 
more kinds in the laser light of three kinds of wavelength ] The predetermined 
recording layer which has an absorption peak in each laser light could be 
decolorized, desired color specification was performed, and the full color display 
clear as a whole was able to be performed. 
[0107] 

On the other hand, although the 1st recording layer 21 shown in drawing 3 was 
decolorized and the blue display was made in the reversibility multicolor record 
medium of the example 2 of a comparison when laser light with a wavelength of 
980nm was irradiated Since the absorption spectrum was gently-sloping in the 
short wavelength side of an absorption peak as shown in drawing 2 when laser 
light with a wavelength of 860nm was irradiated, not only the 2nd recording layer 
22 but the 1st recording layer 21 was decolorized, and the color tone became 
cyanogen. 

Moreover, when laser light with a wavelength of 800nm was irradiated, similarly, 
not only the 3rd recording layer 23 but the 1st recording layer 21 and 2nd 
recording layer 22 were made to fadeize, and the color tone became gray. 
That is, in the reversibility multicolor record medium of the example 2 of a 
comparison, recording layers 22 and 23 other than the maximum upper recording 
layer, i.e. , the 2nd and 3rd recording layers in drawing 3 , could not be 
decolorized independently, and color specification became not clear. 
[0108] 

[Evaluation result 3] 

About the reversibility multicolor record medium of the above-mentioned example 
1 , record and elimination were performed repeatedly 100 times, the laser light of 
three kinds of wavelength, 795nm, the wavelength of 860nm, and the wavelength 



of 980nm, was irradiated after that color specification was performed, and the 
chromaticity was evaluated. An evaluation result is shown in the following table 3. 
[0109] 

[Table 3] 



[0110] 

As shown in the above-mentioned table 3, when the laser light of predetermined 
wavelength was irradiated after the reversibility multicolor record medium of an 
example 1 performed record and elimination repeatedly 100 times, it could make 
the desired recording layer have been able to color, and was able to be 
expressed as image quality equivalent to the first stage. 
[0111] 

[Effect of the Invention] 

According to the reversibility multicolor record medium of this invention, by 
irradiating the infrared radiation which made wavelength selection, the desired 
recording layer was made to generate heat alternatively, conversion with a 
reversible coloring condition and a decolorization condition could be performed, 
and clear image display was obtained. Moreover, when informational record and 
elimination were performed repeatedly, image quality equivalent to the first stage 
was acquired. 
[0112] 

Moreover, according to this invention approach, the image of high quality without 
a color fogging was recordable by making order carry out a laminating on a 



support substrate from the recording layer containing optical-thermal-conversion 
ingredient which has absorption in long wavelength. 
[Brief Description of the Drawings] 

[Drawing 1 ] The outline sectional view of an example of the reversibility multicolor 

record medium of this invention is shown. 

[Drawing 2] The absorption spectrum of cyanine dye is shown. 

[Drawing 3 ] The outline sectional view of the reversibility multicolor record 

medium produced in the example 1 of a comparison is shown. 

[Description of Notations] 

1 [ .. The 1st recording layer, 12 / .. The 2nd recording layer, 13 / .. 14 The 3rd 
recording layer, 15 / .. A thermal break, 16/ .. A protective layer, 20 / .. A 
reversibility multicolor record medium, 21 / .. The 1st recording layer, 22 / The 
2nd recording layer, 23/ .. 24 The 3rd recording layer, 25 / .. A thermal break, 26 
/ .. Protective layer ] .... A support substrate, 2 .. A support substrate, 10 .. A 
reversibility multicolor record medium, 11 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view of an example of the reversibility multicolor 

record medium of this invention is shown. 

[Drawing 2] The absorption spectrum of cyanine dye is shown. 

[Drawing 3| The outline sectional view of the reversibility multicolor record 

medium produced in the example 1 of a comparison is shown. 

[Description of Notations] 

1 [ .. The 1st recording layer, 12 / .. The 2nd recording layer, 13 / .. 14 The 3rd 
recording layer, 15 / .. A thermal break, 16 / .. A protective layer, 20 / .. A 
reversibility multicolor record medium, 21 / The 1st recording layer, 22 / .. The 



2nd recording layer, 23 / 24 The 3rd recording layer, 25 / .. A thermal break, 26 

/ Protective layer | A support substrate, 2 A support substrate, 10 .. A 

reversibility multicolor record medium, 11 
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